the important components or factors for the investigated ecosystem [5] [6] [7] .
Seydisuyu Stream Basin is located in Eskişehir Province of Turkey and includes one of the nation's most important borate deposits. In addition to the geologic structure of the basin, mining and industrial activities, and agricultural and domestic discharges are known as major pollution sources for the system [8, 9] . The present study applied FA to inorganic pollution data detected from Seydisuyu Stream Basin in order to evaluate sediment quality and observe the effective factors on this significant aquatic ecosystem.
Material and Methods

Study Area and Sample Collection
Seydisuyu Stream Basin, which is known to be exposed to significant organic and inorganic pollution, is located between the localities of 38.0851-39.0361 north latitude and 30.0161-31.0071 east longitude. The basin that has two significant reservoirs on the watershed contains many important agricultural lands and one of the most important mining areas (Kırka Boron Works) of Turkey [10] .
Sediment samples were collected from 15 stations, including reservoirs (3 from Çatören Dam Lake and 2 from Kunduzlar Dam Lake) in summer 2012. Coordinates and localities of the selected stations are given in Table 1 , and a map of the Seydisuyu Stream Basin, including the selected stations, is shown in Fig. 1 HClO 4 :HNO 3 acids of 1:3 proportions were inserted in the reactors respectively. Samples were mineralized at 200ºC for 30 min. Afterward, the samples were filtered in such a way as to make their volumes to 100 ml with ultra-pure distilled water. Element levels were determined using inductively coupled plasma -optic emission spectrophotometry (Varian 720 ES) in the Environment Laboratory of Anadolu University. The element analyses were recorded as means triplicate measurements [11, 12] .
FA was applied to the results to determine the effective variable factors on the Seydisuyu Stream Basin according to correlated variables using the "SPSS 17" package program.
Results and discussion
Principal component analysis (PCA), which attempts to explain the variance of a large dataset of intercorrelated variables with a smaller set of independent variables, is a powerful pattern recognition tool. FA reduces the contribution of less significant variables and makes a new group of variables detected from PCA [3, 4, 13] .
FA was used to determine the effective variable factors on sediment quality of Seydisuyu Stream Basin using correlated variables. A total of 11 variables were used to detect the variable factors (n = 15 for all parameters). The result of the Kaiser Meyer Olkin test (KMO) that presents the measure of sampling adequacy was 0.64. This value means that the sampling adequacy was at a good level for the present application (>0.5) [2, 14] .
Eigenvalues higher than one were taken as criterion for evaluating the principal components required to explain the sources of variance in the dataset. According to rotated cumulative percentage variance, three factors explained 90% of the total variance. The FA scree plot is given in Fig. 2 .
Liu et al. [14] classified the factor loadings according to loading values as "strong" (>0.75), "moderate" (0.75-0.50), and "weak" (0.50-0.30). Parameter loadings higher than 0.5 calculated before and after rotation for all components are given in Fig. 3 . Also, component plots in a rotated space, which shows the related variables of three factors, is given in Fig. 4 .
The first factor (F1), named "industrial factor," explained 47% of total variance and it was related to the variables of Cr, Cu, Ni, Mg, Zn, Fe, and Mn. Fe and Mn parameters were moderate positive and Cr, Cu, Ni, Mg, and Zn parameters were strong positively loaded with this factor (Figs 3 and 4) . Nickel and chromium, which occur naturally in the Earth's crust, may enter the environment as a result of natural processes and mostly by human activities. It is known that one of the most significant anthropogenic sources of these elements in surface sediments is industrial activity [7, 15, 16] . Industrial activities conducted around the basin could be the main source of chromium and nickel accumulations.
The second factor (F2), the "agricultural factor," explained 28% of total variance and it was related to the variables of Zn, Fe, Pb, K, and Mn. Zn and Fe parameters were moderate positively and Pb, K, and Mn parameters were strongly positively loaded with this factor (Figs 3 and 4) . Potassium, manganese, and zinc are three of the most abundant elements in the earth's crust and they are essential at low levels for all living organisms. The use of fertilizers in agricultural applications and urban runoff are two of the most common and significant factors on releases of these elements to the environment [17] [18] , and also the use of pesticides in agricultural applications containing significant quantities of lead [19] [20] [21] . Agricultural activities conducted around the basin could be a main source of potassium, manganese, zinc, and lead accumulations.
The third factor (F3), the "mining factor," explained 15% of total variance and it was related to the variables of As and B. All parameters were strongly positively loaded with this factor (Figs 3 and 4) . Mining activities have an important place for the release of arsenic and boron to the environment from anthropogenic sources. Arsenic and boron are often correlated as they are both soluble minerals found in hydrothermal-volcanic deposits. And it is also known that boron content of geological structure significantly affects arsenic levels [22] [23] . Turkey has 70% of the total boron reserve of the world, and the most important borate deposits of Turkey are located in the Seydisuyu Stream Basin (Kırka county of Eskişehir province) . Mining activities conducted around the basin could be a main source of arsenic and boron accumulations.
Conclusions
In the present study, some trace and toxic element accumulation levels in sediment of Seydisuyu Stream Basin were evaluated using FA.
According to the results of FA, 3 statistically effective factors -urban-industrial, agricultural, and geologicalon element contents of sediments were identified using a large number of inorganic data. The results of this study reveal that industrial and agricultural runoff and mining activities conducted around the basin are the main risk factors for Seydisuyu Stream Basin.
In conclusion, multistatistical methods are necessary for a sophisticated evaluation because of obtained large numbers of data and the difficulty of interpretating all the parameters. Results of the present study reveal the benefits of statistical approaches and FA in abiotic components of the ecosystems.
